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A Brief History of OpenTox 

Communities -> Collaboration -> Innovation 



Overview  

1) OpenTox Framework and  Goals 

2) Use Cases & Applications 

3) Infrastructure Development 

4) Integrated Analysis 

5) Safety Assessment 

6) Non-Profit Association Formation & Activities 

7) Next Steps 



Islands 

Source:  Baily Ed, U.S. Fish and Wildlife Service 



Challenges to Integrated Resources & Applications 

×Database silos 

×Missing information 

×Varying quality 

×Hard to integrate data 

×Hard to integrate models 

×No common framework 

×Lack of standards 

×Lack of validation 

×Complex subject  

×Application difficult 

×Lack of transparency 

×Interdisciplinary 
collaboration 



OpenTox and Open Components and Standards 

  Feature     
   GET 
   POST  
   PUT 
   DELETE 

  Compound     
   GET 
   POST  
   PUT 
   DELETE 

  Dataset 
   GET 
   POST  
   PUT 
   DELETE 

  Ontology     
   GET 
   POST  
   PUT 
   DELETE 

  Algorithm 
   GET 
   POST  
   PUT 
   DELETE 

  Model    
   GET 
   POST  
   PUT 
   DELETE 

  AppDomain    
   GET 
   POST  
   PUT 
   DELETE 

  Validation     
   GET 
   POST  
   PUT 
   DELETE 

  Report     
   GET 
   POST  
   PUT 
   DELETE 

www.opentox.org/dev/apis/api-1.2 

Investigation 
(Study, Assay) 
   GET 
   POST  
   PUT 
   DELETE 

<-New API addition from ToxBank 

Authorisation & 
Authentication     

   GET 
   POST  
   PUT 
   DELETE 

http://www.opentox.org/dev/apis/api-1.2
http://www.opentox.org/dev/apis/api-1.2
http://www.opentox.org/dev/apis/api-1.2


OpenTox is an Integrating Framework 

Framework 

Diverse Access 

Interoperability 

ωResources & Data (Linked) 

ωin silico models 

ωValidation & Reporting 

ωInterpretation aids 

ωToxicolog, Biolog, Chem - ists 

ωComputational Scientists 

ωInterfaces for new analysis, 
development & integration 

ωPromote Standards 

ωCore Open Source Components 

ωSupport Ontologies & Integration 
of Multiple Resources 



OpenTox committed to creating a Semantic Web for Predictive Toxicology (with 
its API 1.1 development in 2009)  

Linked Data is a term used to describe the exposing, sharing, and 

connecting of data on the Semantic Web using:  

URIs a generic means to identify entities in the world  

HTTP a simple yet universal mechanism for retrieving resources  

RDF a generic graph-based data model with which to structure and link data  

Linked Data needs: 
1. Provision of a URI that describes a Data Resource 
2. Use of HTTP to retrieve useful data from the URI 
3. A Data Format described with standardised semantics (so 

relationships are enabled) e.g. RDF 
4. Data should provide links to other Data (through URIs) 

DBpedia = Linked Data 
approach applied to Wikipedia 

Linked Data approach can also be applied to other 
resource types e.g., for algorithms or models as 

done in OpenToxΧ  Linked Resource approach 
enables Knowledge Creation, Combination and 
Analysis 



The OpenTox Framework (reported 2010) 

Collaborative development of predictive toxicology applications 
Journal of Cheminformatics 2010, 2:7 doi:10.1186/1758-2946-2-7 
 
Barry Hardy, Nicki Douglas, Christoph Helma, Micha Rautenberg,  
Nina Jeliazkova, Vedrin Jeliazkov, Ivelina Nikolova, Romualdo Benigni, 
OlgaTcheremenskaia, Stefan Kramer, Tobias Girschick, Fabian Buchwald,  
Joerg Wicker, Andreas Karwath, Martin Gutlein, Andreas Maunz,  
Haralambos Sarimveis, Georgia Melagraki, Antreas Afantitis, Pantelis Sopasakis, David 
Gallagher, Vladimir Poroikov, Dmitry Filimonov, Alexey Zakharov,  
Alexey Lagunin, Tatyana Gloriozova, Sergey Novikov, Natalia Skvortsova, Dmitry 
Druzhilovsky, Sunil Chawla, Indira Ghosh, Surajit Ray, Hitesh Patel and Sylvia Escher 

 
Open Access publication available at  

www.jcheminf.com/content/2/1/7 

 
 

http://www.jcheminf.com/content/2/1/7


A Toxicology Ontology Roadmap  

Å See perspectives and roadmap published in A Toxicology Ontology 
Roadmap ALTEX 29(2), 129- 137 and Toxicology Ontology 
Perspectives 139 - 156 (2012) 

Å Available online in Open Access mode from www.altex.ch 

Å Barry Hardy (Douglas Connect and OpenTox), Gordana Apic 
(Cambridge Cell Networks), Philip Carthew (Unilever), Dominic Clark 
(EMBL-EBI), David Cook (AstraZeneca), Ian Dix (AstraZeneca & 
Pistoia Alliance), Sylvia Escher (Fraunhofer Institute for Toxicology & 
Experimental Medicine), Janna Hastings (EMBL-EBI), David J. Heard 
(Novartis), Nina Jeliazkova (Ideaconsult), Philip Judson (Lhasa Ltd.), 
Sherri Matis-Mitchell (AstraZeneca), Dragana Mitic (Cambridge Cell 
Networks), Glenn Myatt (Leadscope), Imran Shah (US EPA), Ola 
Spjuth (University of Uppsala), Olga Tcheremenskaia (Istituto 
Superiore di Sanità), Luca Toldo (Merck KGaA), David Watson (Lhasa 
Ltd.), Andrew White (Unilever), Chihae Yang (Altamira) 

Based on Proceedings from the Toxicology Ontology Roadmap Workshop 

EMBL-EBI Industry Programme Workshop  

 16 -17th November 2010, Hinxton, UK  

http://www.altex.ch/


ToxCreate - (Q)SAR Model Building application 



ToxCreate ς (Q)SAR Model Results 



OECD Principle 
OpenTox  addresses Validation Principles 

by... 

1 Defined Endpoint providing a unified source of well defined and documented 
toxicity data with a common vocabulary 

2 Unambiguous 
Algorithm 

providing transparent access to well documented models 
and algorithms as well as to the source code 

3 Defined Applicability 
Domain 

integrating tools for the determination of applicability 
domains during the validation of prediction models 

4 Goodness-of-fit, 
robustness and 
predictivity 

providing scientifically sound validation routines for the 
determination of errors and confidences 
 

5 Mechanistic 
interpretation  
(if possible) 

integrating tools for the inference, correlation or prediction 
of toxicological mechanisms and the recording of opinions 
and analysis in reports 



Integrating public and confidential data 

Use Open Standards on Resources but with extensive Authorisation and Authentication 

facilities accompanied by  confidential data policies. e.g. Validation against 

Confidential Data Case implemented by OpenTox Spring 2011 



Bioclipse Visualisation Workbench - OpenTox  

Bioclipse-OpenTox Integration ï See Application example in Chapter in Open Source Software in Life Science 

Research: Practical Solutions to Common Challenges in the Pharmaceutical Industry and Beyond 

(Woodhead Publishing Series in Biomedicine) edited by Lee Harland and Mark Forster (30 Oct 2012)  

Collaboration with Ola Spjuth 

and Egon Willighagen  

http://www.amazon.co.uk/Open-Source-Software-Science-Research/dp/1907568972/ref=sr_1_1?s=books&ie=UTF8&qid=1348553538&sr=1-1
http://www.amazon.co.uk/Open-Source-Software-Science-Research/dp/1907568972/ref=sr_1_1?s=books&ie=UTF8&qid=1348553538&sr=1-1
http://www.amazon.co.uk/Open-Source-Software-Science-Research/dp/1907568972/ref=sr_1_1?s=books&ie=UTF8&qid=1348553538&sr=1-1
http://www.amazon.co.uk/Open-Source-Software-Science-Research/dp/1907568972/ref=sr_1_1?s=books&ie=UTF8&qid=1348553538&sr=1-1
http://www.amazon.co.uk/Open-Source-Software-Science-Research/dp/1907568972/ref=sr_1_1?s=books&ie=UTF8&qid=1348553538&sr=1-1
http://www.amazon.co.uk/Open-Source-Software-Science-Research/dp/1907568972/ref=sr_1_1?s=books&ie=UTF8&qid=1348553538&sr=1-1
http://www.amazon.co.uk/Open-Source-Software-Science-Research/dp/1907568972/ref=sr_1_1?s=books&ie=UTF8&qid=1348553538&sr=1-1


The Building Blocks of SEURAT-1 

~ 70 research groups from European Universities, Public 
Research Institutes and Companies  
(more than 30% SMEs)  www.seurat-1.eu 

This project is jointly funded by Cosmetics Europe and the EC. Any opinions expressed in this slide are those of the 
author. Cosmetics Europe  is not liable for any use that may be made of the information contained therein. 


